Abstract. We identify all hyperbolic knots whose complements are in the census of orientable onecusped hyperbolic manifolds with eight ideal tetrahedra. We also compute their Jones polynomials.
Introduction
Historically, complexity for knots has been measured by their minimal crossing number; indeed, the tabulation of all 250 knots up to 10 crossings ushered in modern knot theory. For a hyperbolic knot K, a natural measure of its geometric complexity is the minimal number of ideal tetrahedra needed to triangulate S 3 K. Hyperbolic knots with geometric complexity up to six tetrahedra were found by Callahan-Dean-Weeks [4] , and extended to seven tetrahedra by ChampanerkarKofman-Paterson [7] . In this paper, we extend this tabulation to eight tetrahedra, which completes the tabulation of knot complements in the current census of orientable one-cusped hyperbolic manifolds. Following the method outlined in [4] and [7] , we identified all possible knot complements in the census of hyperbolic manifolds provided in SnapPy [9] , which is the version of SnapPea for python developed by Culler and Dunfield. Six Dehn fillings with trivial first homology resisted efforts by SnapPy and Testisom [11] to simplify their fundamental groups, but all six were identified as Seifert fibered using Matveev's 3-manifold Recognizer [17] .
Finding the corresponding knots is the challenge inherent in this tabulation. After exhaustive computer searches (similar to the ones discussed in [7] ) using Knotscape [12] and various generalized twisted torus knots, we were left with 51 unidentified knot complements. Because the geometric complexity is often only mildly changed by small Dehn surgery, we continued our automated search by randomly adding several full twists on subsets of strands of various braid descriptions of lowcomplexity knots. This left us with 24 knots to find "by hand."
SnapPy has a library of links (MorwenLinks) provided by Morwen Thistlethwaite, and SnapPy identified complements of MorwenLinks after drilling out various short geodesics from our knot complements. We then obtained link diagrams using Knotilus [10] or LinKnot [14] . After obtaining surgery descriptions, we obtained the knot diagrams using Kirby calculus either by hand or using the Kirby Calculator [19] . Whenever possible, we simplified these diagrams using Knotscape, and Slavik Jablan simplified others for us using his software. Remark 1.1. As discussed in [3] , many of the simplest hyperbolic knots are Lorenz, even though few Lorenz knots have low crossing number. The following table gives updated numbers of known Lorenz knots among the simplest hyperbolic knots. To identify all possible knot complements in the census, we used the following universal upper bounds on the Dehn filling coefficients that may result in S 3 . We now show that there is a basis for homology of the cusp torus and a universal bound on p and q such that whenever p or q is out of these bounds, the (p, q)-curve on the maximal cusp has length greater than 6. Using the 6-Theorem ( [2, 15] ), Dehn filling this curve results in a 3-manifold with an infinite, word-hyperbolic fundamental group, hence not homeomorphic to S 3 . Therefore, to check for Dehn fillings which result in S 3 , one need only check a fixed set of Dehn filling coefficients for all one-cusped manifolds. Note that exceptional surgeries can occur for arbitrarily long (p, q)-curves if there is no restriction on the basis; e.g., there are knot complements with exceptional Dehn fillings (lens spaces) using the standard basis with arbitrarily long filling curves.
We take the shortest curve basis on the cusp torus, in which the meridian is the shortest curve and the longitude is the second shortest curve. Note that SnapPy picks this basis by default for any census manifold. For a given manifold (e.g. a knot complement), one can switch to such a basis using the SnapPy command M.set_peripheral_curves('shortest').
The idea can be summarized as follows. Taking the shortest curve basis on the cusp torus, together with the lower bound on the length of the meridian on the maximal cusp, imply that the parallelogram spanned by the meridian and longtiude cannot be too thin, and hence has a lower bound on its area. This gives an upper bound on how many such parallelograms can be contained in a ball of radius 6, giving a bound on p and q. The more precise statement and proof follows from results in [5, 16] . Here we give the statement and its proof for completeness. Lemma 1.2. For a complete orientable one-cusped hyperbolic 3-manifold M with cusp torus T , there is a basis M, L of H 1 (T ) such that in the maximal cusp, the length of the curve pM + qL is greater than 6 if |p| > 7 or |q| > 3.
Proof: Let the basis M, L of H 1 (T ) be the shortest curve basis on a (fixed) cusp torus. Without loss of generality, we can assume that M, L are represented by the complex numbers m ∈ R + and ℓ = a + ib, b > 0 respectively. At the maximal cusp m ≥ 1 (see e.g. [1] ). Hence |ℓ| ≥ m ≥ 1.
Since m and ℓ are shortest curves on the cusp torus, |m ± ℓ| ≥ |ℓ|. Using the cosine law, this implies |a| = |ℓ cos θ| ≤ m 2 , where θ is the angle between m and ℓ, hence
Cao and Meyerhoff [5] show that the cusp area which equals b · m ≥ 3.35, hence 2 √ 3 b 2 ≥ bm ≥ 3.35 =⇒ b > 1.7.
Now |pm + qℓ| = |pm + q(a + ib)| = |(pm + qa) + i(qb)| ≤ 6 implies that |pm + qa| ≤ 6 and |qb| ≤ 6. Since b > 1.7, |q| ≤ 3. Since −6 ≤ pm + qa ≤ 6, |qa| ≤ 3m/2 and m > 1
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Tables
We follow [4] for our notation and convention. Table 1 gives a list of knots whose complements can be decomposed into 8 ideal hyperbolic tetrahedra. We use the notation k8 m to indicate the m th knot in the list of knots made from 8 tetrahedra. These knots are sorted in increasing volume. When there are multiple knots with the same volume, we then sort by decreasing length of systole, the shortest closed geodesic in the complement. There are two pairs of knots, (k8 53 , k8 54 and k8 300 , k8 301 ), which have the same volume and the same length of systole. In this case we have ordered them by decreasing length of the second shortest closed geodesic in the complement (computed using SnapPy command M.dual_curves() [1] .complete_length().real).
In Table 1 we also provide a description of a knot, either as a Rolfsen census knot [18] , HosteThistlethwaite census knot [13] , or as a generalized twisted torus knot as described below. The 59 knots which could not be described in one of the above ways are denoted "See Below," and we describe these knots in Tables 2 and 3. In Table 2 , we provide a descriptions of 52 knots using either Dowker-Thistlethwaite codes or plat closures. In Table 3 , we provide a description of the 7 remaining knots using Dowker-Thistlethwaite codes with large crossing numbers; no attempt was made to simplify these diagrams.
For all but nine knots, we were able to compute their Jones polynomials, which are given in Table  4 . We also computed Jones polynomials for two of the three knots not computed in [7] , which are attached at the end of Table 4 .
Plats. In the tables below, 'plat' denotes the plat closure of the braid with given Artin braid generators and given braid index. SnapPy can compute the hyperbolic structure on the complement of a plat closure as follows (N is braid index):
For example, for the knot k8 9 , we can verify that its complement is isometric to the manifold t00565 as follows: braid = [2,1,4,3,-2,3,4,3,4,3,4,3,4,3,4,3,4,3,4,3,4,3,4,3,4,3,4,3,4 ,-2] Q = plat(6, braid) Q.is_isometric_to(Manifold('t00565')) Generalized twisted torus knots. Let δ n = σ 1 · · · σ n−1 and δ −1
n−1 denote elements in the braid group B n . Note these are not inverse braids; instead, they are mirror images. The generalized twisted torus knot T (r 1 , s 1 , . . . , r k , s k ) denotes the closure of the braid δ s 1 r 1 δ s 2 r 2 · · · δ s k r k . In the tables below, our convention is that r 1 > . . . > r k . (Lorenz knots are exactly T-knots with r 1 < . . . < r k and all s i > 0 [3] .)
See [6] for a discussion of various generalizations of twisted torus knots. In particular, in [4] and [7] the twisted torus knot T (p, q, r, s) denotes s full twists on r strands, which in our notation would be denoted by T (p, q, r, rs).
The knots are determined up to mirror image. Note that in our notation the mirror image of T (p, q, r, s) is denoted by T (p, −q, r, −s), as in [4] and [7] . This differs from [6] when s is not a multiple of r because our δ −1 n is the braid inverse ofδ n = σ n−1 · · · σ 1 [6] . Finally, note that in the published version [7] , the last number was deleted in the DT code for many knots. Also, k7 80 was incorrectly described in Table 1 of [7] ; it is the Perko knot, 10 161 = 10 162 . These errors were corrected in the ArXiv version [8] . 
